:The use of phosphate glasses based on the system iron sodium for the treatment of inorganic waste has been soon proposed.
phosphates permits to formulate glass precursor in aqueous media and at room temperature from the mix FeCl2-NaPO3. The rheologic properties permit to coat each particle of the waste before the curing step. So it is possible to obtain polyphosphate coacervate formation in a waste bulk with the coating of each particle 16. After, by curing, we obtain a glass, which may contain the wastes.
In accordance with the ratio between the inorganic wastes and the polyphosphate quantity, and the temperature treatment, it is possible to digest the waste 17.
In this paper, we discuss about the conditions for coacervation in the system P2O5 -FeO -H2O, and the properties of glasses after curing.
EXPERIMENTAL
The reagents used in this work are p.a. sodium polyphosphate (Graham's salt) and ferrous chloride supplied by Merck. For the viscosity we have used a viscometer Brookfield Helipath Stand.Thermal analysis has been performed with a DTG-DTA 92 SETARAM Capillary electrophoresis QUANTA 4000 with an UV detector.
For Mossbauer, powdered samples were mixed in Apiezon grease in order to get an effective thickness of about 5mg/cm2 of 57 Fe. The Mossbauer spectra were obtained in transmission mode at room temperature using a constant acceleration spectrometer with a ter using EG&G Ortec multichannel scaling hardware and software. Metallic iron was used to calibrate the velocity scale and as a reference for the isomer shifts. The spectra were fitted using a non-linear least-squares procedure. Figure 2 shows our results about of the yield in volume of the formation of coacervate. Contrary to another coacervate formation from another electrolytes 21, the yield decreases when the iron quantity increases.
So the more important coacervate quantity is always obtained as soon as tne beginning of the coacervate formation.
The Figure 3 shows, on the other hand, that the ratio of iron in coacervate increases of course, if the initial ratio Fe/Na increases also. It may be also interesting to control the pH condition for the formation of coacervates, when they are used for joining or coating applications; because the acidity may interfere with the chemical properties of the substrates (bulk or particles). The formation of coacervate needs the proton releases of the P-OH groups at the ends of polyphosphate chains 22. For this reason, the pH of the solution decreases during the coacervate formation. For the polyphosphate coacervates based on iron, we start from sodium polyphosphate solutions at different pH values, by adding of solid soda. We have determined the evolution of the pH of the supernatant solution during this experimentation. As an example -see figure 4-, if we start from a 3M solution of sodium polyphosphate and 2M for iron chloride, without addition of soda, the pH is below to 1, when the pH of the two initial solutions is around 4,4. This result confirms the proton exhaust from the terminal P-OH groups 20.
We have confirmed the presence of a formation kinetic of coacervate 21. The Figure 4 shows in a first part the pH of the beginning of coacervation phenomenon, and the evolution of the pH of supernatant liquid after a rest of 30 minutes, and 15 hours. Nevertheless, the yield of the coacervate's formation decreases quickly when the pH increases. This may be explained by the more importante quantity of OH-in the solution.
MOSSBAUER SPECTROSCOPY STUDY OF COACERVATE.
We have studied by 57 Fe Mossbauer spectroscopy a dried coacervate of initial formulation 33,13 moles H2O -3,17 moles NaPO3-0,8 moles FeCl2 ( Figure 6 ). We detect only the presence of Fell.
As shown in Figure 4 solution. An important problem is to determine if FIGURE 6. Evolution of the viscosity of coacervate with time chloride ions stay in the coacervates after their formation. So, we have determined the chloride presence by capillary electrophoresis. The measures of chlorides in coacervates have been obtained by the difference between the total chloride added in the coacervatic mix and the chloride measured in the supernatant liquid above the coacervate. In each case we find an important quantity of chloride (around 50% of the initial chloride). So, the chloride quantity increases with the FeCl2 concentration in the initial mix, but, on the other hand contribute to a diminution of the yield of coacervate achieving (see the figure 2 ). In the same way the yield of coacervation formation decreases if we increase the pH. The presence of Cl-or OH-ions in coacervate is colaborate by the Mossbauer study.
FROM COACERVATES TO GLASSES
By curing coacervates we obtain glasses after the exhaust of water. figure 10 shows the evolution of crystallization temperature in accordance with the added Fe2O3 quantity.
CONCLUSION
We propose a new route to obtain polyphosphate glasses based on FeO -Na2O system.
By starting from a colloidal solution of NaPO3, the amount of FeCl2 solution permit us to obtain a coacervate phase. This viscous liquid present a good wettability on oxide particles and a good adhesivity at room temperature By curing they give glasses. It is possible by the control of coacervate formula to obtain predetermined properties of glasses. Nevertheless chloride ions are present in important quantities in the coacervate structure; that may give some inconvenient for their use for the wastes treatment. 
